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（1）调查海域 DIN 年平均含量为 0.028 mg/L，属于无机氮极端贫乏的海域。
PN、DON、DN、TN 的年均含量分别为 0.053 mg/L、0.081mg/L、0.109 mg/L 和 0.162 
mg/L，属于大洋边缘近海海域的低含量水平。DON 在 TN 中占明显优势，PN 相对
较少，DIN 所占比例 少。DN 在 TN 中占明显优势，DN＞PN。DN 以 DON 为主要存
在形式，DON＞DIN；DIN 以 NO3
-
-N 为主要存在形式。DON 是北部湾 TN 的主要贮库。 









同，总体上 DON 在 TN 中所占比例均是 高，PN 相对较少，DIN 少。秋、冬季，
NO3
-





（3）不同季节 TN 与 DN 分布相似，反映了 DN 在 TN 中占明显优势。春、夏
季 DN 总体上与 DON 一致，在南部湾口与 DIN 一致，与湾口受南海水团影响明显。
秋、冬季 DN 在北部与 DIN 一致，在南部与 DON 一致，与北部受经琼州海峡粤西
沿岸流和琼州海峡峡口效应有关。不同季节 DIN 和硝酸盐的分布相似，秋、冬季





冬季 DON 南部高、北部低，南部远岸高、近岸低，PN 也是类似分布，这与
西南沿岸沿岸流南下有关；硝酸盐的分布北部高于南部，琼州海峡西侧 高，北
部呈东高、西低，北部受经琼州海峡粤西沿岸流和琼州海峡峡口效应有关。 


















秋季 DON 分布与冬季分布总体相似,其他形态氮也有类似分布。 
（4）调查海域不同形态氮存在五种典型垂直变化，分别是近岸型、陆架型、
陆坡型、海峡口与近岸混合型和上升流区型。不同季节变化幅度均是 DN、TN、







幅度 大，冬季 小。垂直变化均是底层 高、30m 层 低、表层略高于 10m 层。 
（5）不同形态氮在 H17～J82 断面的分布受南海水团入侵的影响春、夏季明























As a limiting element for biological productivity, the nitrogen cycle occupies a 
central role in the ocean biogeochemistry. In this study, different forms of nitrogen 
from the Beibu Bay were investigated in suit during 2006~2007,inclued the total 
nitrogen(TN), the total dissolved nitrogen(DN), the dissolved organic nitrogen(DON), 
the particulate nitrogen(PN)and the dissolved inorganic nitrogen (DIN),as nitrate 
(NO3--N),nitrite (NO2--N) and ammonium(NH4+-N).The content and the spatial 
distribution, included the horizontal distribution, the vertical variation, the sectional 
distribution,and their seasonal variation of the different forms of nitrogen were 
depicted and discussed. The features of the contents and the temporal-spatial 
distribution of the different forms of nitrogen in the study area, and relationships of 
between the different forms of nitrogen, temperature, salinity and phytoplankton were 
discussed. The goal of this thesis is to suggest some fruitful directions for future 
research that might take. The major results were as follow:  
The content of DIN was oligotrophy in the study area, with average values was 
0.028 mg/L. The contents of TN, DON, PN were low and equal to the northwestern of 
North Sea of the Atlantic Ocean, with average values of TN, DON, PN were 
0.162mg/L, 0.081mg/L, 0.053mg/L.DON was the main of form of TN, followed by 
PN，and DIN the least in the study area. DN was the main of form of TN, DN>PN. 
DON was the dominant form of DN, DON >DIN. Nitrate was the dominant form of 
DIN. Hence in the study area, DON was the main form of nitrogen reservoir.  
The different forms of nitrogen showed different patterns of seasonal variation in 
the study area. DON was the highest in spring, lowest in winter; NO3--N was the 
lowest in spring, the highest in winter; NH4+-N was the lower in spring and winter, the 
higher in summer and autumn, the other forms nitrogen were the highest in spring, the 
lowest in summer. The mirror-image relation between the content of DON and 
NO3--N was obvious. The contribution of various forms to the total nitrogen was 
















by PN, and DIN the least for all in the study area; NO3--N was the dominant form of 
DIN in autumn and winter, and NO2--N, NH4+-N was high in spring and summer 
respectively. 
The horizontal distribution of TN was consistent with DN in different seasons in 
the study area,and this reflected DN was the main of form of TN. On the whole, DN 
was consistent with DON in the northern bay, and with DIN in the bay-mouth in 
spring and summer, and this was related to effect from the water masses from the 
South China Sea .DN was consistent with DON in the southern bay and with DIN in 
the northern bay in autumn and winter, and this was related to the effect of the coastal 
water from western Guangdong through Qiongzhou Strait, as well as the effect of 
strait. The horizontal distribution of DIN was consistent with NO3--N in different 
seasons in the study area, and this reflected NO3--N was the main of form of DIN. 
In summer, the horizontal distribution of the content of DON was higher inshore 
than that of offshore in northern study area and other different forms of nitrogen were 
similar distribution. Those were related to the effect of coastal water from the northern 
bay, also the effect biological function. The content of PN was high inshore near 
Dongfang Harbor of Hainan Island in different layers, and higher in bottom layer than 
that in sufer layer, and this was with relation to effect of upwelling.The content of 
Nitrate was highest in bay mouth in bottom layer and this was with relation to effect 
from the water masses from the South China Sea. 
In winter, the content of DON was higher in southern than that in northern area, 
and higher offshore than that of inshore in southern study area, and PN was similar 
distribution, and those were related to the effect of coastal water from the 
northwestern bay. The content of DIN was higher in northern than that in southern in 
the study area, and the highest in the westside of Qiongzhou Strait, higher in eastern 
than that in western in the northern study area, and those were related to the effect of 
the coastal water from western Guangdong through Qiongzhou Strait, as well as the 
effect of strait.   
In spring, the content of DON was higher inshore than that of offshore, and 
















higher offshore than that of inshore in the study area. The content of DIN was higher 
in northern than that in southern, and higher in eastern than that in western in the 
northern area, high content in the bottom layer in bay mouth obviously. 
In autumn, the horizontal distribution of DON was similar distribution with that 
in winter in the study area. Other different forms of nitrogen were also similar 
distribution with that in winter in the study area. 
Five typical classes of vertical profile of different forms of nitrogen were 
depicted in the study area, which were near shore typical class, shelf typical class, 
continental slope typical class, strait and near shore mixed typical class and upwelling 
area typical class, respectively. 
The vertical profiles of the different forms of nitrogen showed the vertical 
variation of the contents of range were not large overall, with highest values in the 
bottom layer, lowest values in the 30m layer and the the values in the surfer layer 
higher than that in the 10m layer overall.The ranges of the vertical variation of the 
contents of DN, TN, PN and DON were the smaller, DIN larger, in which NO3--N and 
NO2--N large, NH4+-N no obvious. The range of the vertical variation was largest in 
summer and smallest in winter. 
The profiles of the different forms of nitrogen at the Section of H17~ J82 showed 
the different effects of water masses from the South China Sea in different seasons, 
obviously in spring and summer, only in bottom layer in winter and autumn, and 
obviously to DIN and nitrate. The profiles of the different forms of nitrogen at the 
Section of B15~B21 showed different effects of the coastal water from inshore of the 
northern bay,obviously in spring and summer ,and not obviously in winter and 
autumn. The profiles of the different forms of nitrogen at the Section of J16~J23 
showed the effects of the coastal water from of the coastal water from western 
Guangdong through Qiongzhou Strait. 
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